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3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 
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DETAILED ACTION 
Claim Rejections - 35 USC §102 
1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubUc use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2* Claim 1, 3-9, 1 1 are rejected under 35 U.S. C. 102(b) as being anticipated by Greene, et 
al, U.S. Patent 5,670,993. 

3. Regarding claim 1, representative of claim 9, Greene discloses a method, comprising: 
detecting a write command (Column 3, lines 30-34) to a frame buffer {screen buffer, Column 2, 
line 57; Column 3, lines 1-18; Column 1, lines 16-33); determining a region in the frame buffer 
associated with a frame buffer address in the write command (see above, Column 5, lines 48-53); 
and determining whether the region is the same as a last-modified region (Column 2, lines 2-20). 
[Claim 9, further] store the write command in memory associated with the graphics engine when 
the scan out logic accesses the associated region in the frame buffer (see above. Column 7, lines 
59-64; row valid, comparator, Column 3, lines 19-29; receives a write command WR, and a 
write address ADDy^r as inputs,,,, Column 3, lines 31-32). 
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4. Regarding claim 3, Greene discloses the method of claim 1, further comprising: when the 
region is the same as the last-modified region, refraining from sending the region to the display 
device until a different region is detected (see above. Column 4, lines 43-50). 

5. Regarding claim 4, Greene discloses the method of claim 1, wherein the write command 
is issued by a graphics engine to the frame buffer (see above. Column 7, lines 59-64). 

6. Regarding claim 5, representative of claims 7 and 11, Greene discloses the method of 
claim 1, wherein the frame buffer comprises a plurality of regions each representing a plurality 
of pixels on a display device, and wherein the region is one of the plurality of regions (see above, 
''addressable units'', Redundancy units '\ 32-bit groups, eight bit groups, Column 3, lines 1-18). 

7. Regarding claim 6, Greene discloses the method of claim 5, wherein the plurality of 
regions represent the plurality of pixels in a rectangular shape on the display device (see above, 
screen rows, columns, 640x480, each screen row is composed of 5,120 bit. Figure 2, Column 2, 
line 58 through Column 3, Une 7). 

8. Regarding claim 8, Greene discloses the method of claim 4, wherein the detecting is 
carried out by logic connected to the frame buffer and the graphics engine (see above, row valid, 
comparator. Column 3, lines 19-29). 
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Claim Rejections - 35 USC §103 



9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



10. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 



1 1 . This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (0 or (g) prior art under 35 U.S.C. 103(a). 

12. Claim 2, 10, 12, 15-17, 26-30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Greene, et al, U.S. Patent 5,670,993, in view of Perego, U.S. Patent 5,835,082. 



or nonobviousness. 
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13, Regarding claim 2, representative of claim 10, 12, 15-17, Greene discloses the method of 
claim 1, further comprising: when the sending the region to a display device associated with the 
frame buffer; [Claim 10, Grreene further discloses] send the write command to the frame buffer 
(see above); [Claim 16, Greene] addresses in the writes to region numbers {screen row 
information, screen row number, Column 3, lines 30-67); [Claim 17, Greene] instructing the 
scan-out logic to copy the one region from the frame buffer [screen buffer] to the display device 
asynchronously from the writes to the frame buffer (SKIP, NONSKIP, run length encoder, 
written to memory or ignored, Column 5, line 14 through Column 6, line 27). 

[Claim 12, Greene further] discloses an apparatus for writing to a display device, 
comprising: a frame buffer (screen buffer, see above) comprising a plurality of regions, wherein 
each region represents a respective plurality of pixels on the display device (see above); and 
logic to accumulate writes by a graphics engine to one of the plurality of regions in the frame 
buffer until the graphics engine writes to another region of the plurality of regions in the frame 
buffer (see above); 

Greene does not disclose wherein when the graphics engine writes to the another region, 
the logic is to cause the one region to be v^itten to the display device; and, regarding Claim 2, 
Greene does not disclose when the region is not the same as the last-modified region, and setting 
the last-modified region to be the region; and, regarding Claim 10, when the scan-out logic is not 
accessing the associated region in the frame buffer; and regarding Claim 15, causing the one 
region to be written to the display device. Perego teaches wherein when the graphics engine 
writes to the another region, the logic is to cause the one region to be written to the display 
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device; and when the region is not the same as the last-modified region, and setting the last- 
modified region to be the region; when the scan out logic is not accessing the associated region 
in the fi-ame buffer; causing the one region to be written to the display device. (Column 2, lines 
1 2-20; As new pixel data is rendered, . . , JUll frame buffer, dirty tags for the corresponding 
compressed data elements are set,,,., Column 2, lines 21-34). The motivation for combining 
frame buffered display and regions with writing to another region, setting the last-modified 
region to be the region displayed is to reduce bandwidth and power requirements (Column 2, 
lines 8-12, 42-53). Perego is evidence that at the time of the invention, it would have been 
obvious to one skilled in the art of frame buffer display to combine the benefits of using regions, 
write commands and memory addressing as Greene discloses, with regenerating unchanged 
frames without writing to the frame buffer and setting the last-modified region as the region 
displayed, as Perego teaches, to reduce bandwidth and power requirements. 

14. Regarding claim 26, representative of claims 27-30, Greene discloses an electronic 
device, comprising: a graphics engine to, for every respective modified region in a set of 
candidate regions, copy the respective modified region from a frame buffer to a display (see 
above). 

Greene does not disclose when the respective modified region was written to during the 
copy, mark the respective modified region as modified, and when the respective modified region 
was not written to during the copy, mark the respective modified region as not modified. Petego 
teaches marking the modified region as not modified {tags^ Column 2, lines 10-20). The 
motivation for combining regions with marking modified regions as not modified is to maintain 
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memory coherency for subsequent frame updates, whereby unchanged frames are regenerated 
directly, thus saving power and bandwidth (Column 2, lines 7-20). Petego is evidence that at the 
time of the invention, it would have been obvious to combine the benefits of regions and writing 
to display data, as Greene discloses, with marking written modified regions as unmodified, as 
Petego teaches, to minimize frame changes, thus saving power and bandwidth. 

Claim Rejections - 35 USC § 103 

15. Claims 13-14, 18-22 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
Greene, et al, U.S. Patent 5,670,993, in view of Perego, U.S. Patent 5,835,082, with respect to 
claim 12, in fiirther view of Tsutsumi, U.S. Patent 5,333,016. 

16, Regarding claim 13, representative of claims 14, 18, 19-22, Greene and Perego disclose 
the apparatus of claim 12, wherein the logic comprises a comparator and bit check (see above); a 
region number of a region currently being written to a frame buffer; wherein connected to scan- 
out logic, connected to a display device.. 

Regarding claim 13, Greene does not disclose a plurality of D-type flip-flops; 

[Claim 14, fiirther does not disclose] wherein one of the plurality of D-type flip flops is to 
receive input of a region number of the one region and a clock input to be active when each of 
the respective writes occurs; 

[Claim 18-22, fiirther does not disclose], a first data input, a first clock input to be active 
when a write has occurred; [Claim 19] a second D-type flip flop, a second data input coupled to a 
first output of the first D-type flip flop, and a second clock input coupled to compare logic 
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output; [Claim 20] a third D-type flip flop, a third data input coupled to a second output of the 
second D-type flip flop, and a third clock input to be active when the write to the frame buffer 
has occurred; [Claim 21] compare logic, a first compare data input coupled to the second output 
of the second D-type flip flop, and a second compare data input coupled to the first output of the 
D-type flip flop; [Claim 22] the third D-type flip flop, a third output [for displaying data]. 

Tsutsumi teaches a plurality of D-type flip flops (Figure 2(c), Column 4, line 39 through 
Column 5, line 22; Column 6, Unes 54 through Column 7, line 9). The motivation for combining 
logic with multiple D [Data] type flip flops and a clock input associated with the write, is to 
provide a stable display position of the digital image, to reduce it moving up and down by one 
scan line (Column 4, lines 3-14; Column 7, lines 3-9), as follows: (1) the first two flip flops for a 
two-stage synchronizing counter with the horizontal synchronizing signal as a trigger and 
synchronously count two of the horizontal synchronizing signals, thereby allowing the first flip 
flop to latch the vertical synchronizing signal and the second flip flop causes a time delay of a 
single scanning interval, so that the signal for generating the trailing edge of the vertical 
synchronizing signal can be generated at the follow-on synchronizing signal, and (2) the third 
flip flop is provided between the first and second to create a synchronizing three-stage counter 
(Column 4, line 58 through Column 5, line 15). Apostol is evidence that at the time of the 
invention, it would have been obvious to one skilled in the art of the use of display memory 
using logic and logical methods, to combine the benefits of logical operations, as Greene 
discloses, with logical D-type flip flops and a clock associated with write, as Apostol teaches, to 
minimize bus contentions by getting set up in one clock cycle. 
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Greene does not disclose wherein when the graphics engine writes to the another region, 
the logic is to cause the one region to be written to the display device; and, regarding Claim 2, 
Greene does not disclose when the region is not the same as the last-modified region, and setting 
the last-modified region to be the region; and, regarding Claim 10, when the scan-out logic is not 
accessing the associated region in the frame buffer; and regarding Claim 15, causing the one 
region to be written to the display device. Perego teaches wherein when the graphics engine 
writes to the another region, the logic is to cause the one region to be written to the display 
device; and when the region is not the same as the last-modified region, and setting the last- 
modified region to be the region; when the scan out logic is not accessing the associated region 
in the frame buffer; causing the one region to be written to the display device. (Column 2, lines 
12-20; As new pixel data is rendered,,,, full frame buffer, dirty tags for the corresponding 
compressed data elements are set.,. ., Column 2, lines 21-34). The motivation for combining 
frame buffered display and regions with writing to another region, setting the last-modified 
region to be the region displayed is to reduce bandwidth and power requirements (Column 2, 
lines 8-12, 42-53). Perego is evidence that at the time of the invention, it would have been 
obvious to one skilled in the art of frame buffer display to combine the benefits of using regions, 
write commands and memory addressing as Greene discloses, with regenerating unchanged 
frames without writing to the frame buffer and setting the last-modified region as the region 
displayed, as Perego teaches, to reduce bandwidth and power requirements. 



Claim Rejections - 35 USC§ 103 




Application/Control Number: 10/010,524 Page 10 

Art Unit: 2676 

17. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Greene, et al, 
U.S. Patent 5,670,993, in view of Perego, U.S. Patent 5,835,082, and Thacker, et al, U.S. Patent 
5,276,851. 



18. Regarding claim 23, Greene discloses an electronic device comprising: a frame buffer 
comprising a plurality of regions each representing a respective plurality of pixels on a display 
device; a graphics engine to initiate writes to one of the plurality of regions in the frame buffer; 
logic to cause the frame buffer to accumulate the writes; and scan-out logic to write the one of 
the plurality of regions from the frame buffer to the display device when instructed (see above). 

Greene does not disclose snoop, or when instructed by the snoop logic. Thacker teaches 
snoop, or when instructed by the snoop logic (Column 3, lines 41-49). The motivation for 
combining logic with snooping is to maintain "cache [memory] coherence" address sharing with 
more than one processor (Column 3, Unes 41-49). Thacker is evidence that at the time of the 
invention, it would have been obvious to one skilled in the art of frame buffer memory write 
commands to combine the benefits of logic and regions, as Greene discloses, with snooping, as 
Thacker teaches, in order to maintain a coherent memory addressing with more than one 
processor (Column 3, lines 44-45). 

Greene does not disclose wherein when the graphics engine writes to the another region, 
the logic is to cause the one region to be written to the display device; and, regarding Claim 2, 
Greene does not disclose when the region is not the same as the last-modified region, and setting 
the last-modified region to be the region; and, regarding Claim 10, when the scan-out logic is not 
accessing the associated region in the frame buffer; and regarding Claim 15, causing the one 
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region to be written to the display device. Perego teaches wherein when the graphics engine 
writes to the another region, the logic is to cause the one region to be written to the display 
device; and when the region is not the same as the last-modified region, and setting the last- 
modified region to be the region; when the scan out logic is not accessing the associated region 
in the frame buffer; causing the one region to be written to the display device. (Column 2, lines 
12-20; As new pixel data is rendered,,,, full frame buffer, dirty tags for the corresponding 
compressed data elements are set,..,. Column 2, lines 21-34). The motivation for combining 
fi-ame buffered display and regions with writing to another region, setting the last-modified 
region to be the region displayed is to reduce bandwidth and power requirements (Column 2, 
lines 8-12, 42-53). Perego is evidence that at the time of the invention, it would have been 
obvious to one skilled in the art of frame buffer display to combine the benefits of using regions, 
write commands and memory addressing as Greene discloses, with regenerating unchanged 
fi-ames without writing to the frame buffer and setting the last-modified region as the region 
displayed, as Perego teaches, to reduce bandwidth and power requirements. 



Claim Rejections - 35 USC §103 
19. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Greene, et al, 
U.S. Patent 5,670,993, in view of Perego, U.S. Patent 5,835,082, and Thacker, et al, U.S. Patent 
5,276,851, as applied to claim 23, in further view of Tsutsumi, U.S. Patent 5,333,016, 
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20. Regarding claim 24, Greene discloses the electronic device of claim 23, wherein there is 
display and memory logic (see above). 

Greene does not disclose snoop logic comprises a plurality of D-type flip-flops. 

Greene does not disclose snoop, or when instructed by the snoop logic. Thacker teaches 
snoop, or when instructed by the snoop logic (Column 3, lines 41-49). The motivation for 
combining logic with snooping is to maintain "cache [memory] coherence" address sharing with 
more than one processor (Column 3, lines 41-49). Thacker is evidence that at the time of the 
invention, it would have been obvious to one skilled in the art of frame buffer memory write 
commands to combine the benefits of logic and regions, as Greene discloses, with snooping, as 
Thacker teaches, in order to maintain a coherent memory addressing with more than one 
processor (Column 3, lines 44-45), 

Tsutsumi teaches a plurality of D-type flip flops (Figure 2(c), Column 4, Hne 39 through 
Column 5, line 22; Column 6, lines 54 through Column 7, line 9). The motivation for combining 
logic with multiple D [Data] type flip flops and a clock input associated with the write, is to 
provide a stable display position of the digital image, to reduce it moving up and down by one 
scan line (Column 4, lines 3-14; Column 7, lines 3-9), as follows: (1) the first two flip flops for a 
two-stage synchronizing counter with the horizontal synchronizing signal as a trigger and 
synchronously count two of the horizontal synchronizing signals, thereby allowing the first flip 
flop to latch the vertical synchronizing signal and the second flip flop causes a time delay of a 
single scanning interval, so that the signal for generating the trailing edge of the vertical 
synchronizing signal can be generated at the follow-on synchronizing signal, and (2) the third 
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flip flop is provided between the first and second to create a synchronizing three-stage counter 
(Column 4, line 58 through Column 5, line 15). Apostol is evidence that at the time of the 
invention, it would have been obvious to one skilled in the art of the use of display memory 
using logic and logical methods, to combine the benefits of logical operations, as Greene 
discloses, with logical D-type flip flops and a clock associated with write, as Apostol teaches, to 
minimize bus contentions by getting set up in one clock cycle. 



Claim Rejections - 35 USC § 103 
21. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Greene, et al, 
U.S. Patent 5,670,993, in view of Perego, U.S. Patent 5,835,082, Thacker, et al, U.S. Patent 
5,276,851, and Tsutsumi, U.S. Patent 5,333,016, with respect to claims 23 and 24, in further 
view of Bell, U.S. Patent 4,958,378. 



22. Regarding claim 25, Greene, Perego, Thacker and Tsutsumi disclose the electronic device 
of claim 24 (see above). Greene does not disclose wherein the D-type flip-flop further comprises 
an exclusive-OR gate. 

Tsutsumi teaches a plurality of D-type flip flops (Figure 2(c), Column 4, line 39 through 
Column 5, line 22; Column 6, lines 54 through Column 7, line 9). The motivation for combining 
logic with multiple D [Data] type flip flops and a clock input associated with the write, is to 
provide a stable display position of the digital image, to reduce it moving up and down by one 
scan line (Column 4, lines 3-14; Column 7, lines 3-9), as follows: (1) the first two flip flops for a 
two-stage synchronizing counter with the horizontal synchronizing signal as a trigger and 
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synchronously count two of the horizontal synchronizing signals, thereby allowing the first flip 
flop to latch the vertical synchronizing signal and the second flip flop causes a time delay of a 
single scanning interval, so that the signal for generating the trailing edge of the vertical 
synchronizing signal can be generated at the follow-on synchronizing signal, and (2) the third 
flip flop is provided between the first and second to create a synchronizing three-stage counter 
(Column 4, line 58 through Column 5, line 15). Apostol is evidence that at the time of the 
invention, it would have been obvious to one skilled in the art of the use of display memory 
using logic and logical methods, to combine the benefits of logical operations, as Greene 
discloses, with logical D-type flip flops and a clock associated with write, as Apostol teaches, to 
minimize bus contentions by getting set up in one clock cycle. 

Greene does not disclose an exclusive-OR gate. Bell teaches an exclusive-OR gate 
(Column 7, lines 1-34). The motivation for combining logic with logic using an exclusive OR 
gate is, during writing into memory, the current data and the incoming data can be compared to 
determine if the new data has changed in a memory cycle (Column 7, lines 4-11). Bell is 
evidence that at the time of the invention, it would have been obvious to combine the benefits of 
logic during writing to memory, as Greene disclose, with an exclusive-OR gate, as Bell teaches, 
to determine in the new data had changed. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allen E. Quillen whose telephone number is (703) 605-4584. 
The examiner can normally be reached on Tuesday - Friday, 8:30am - noon and 1 :00 - 4:00pm, 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew C. Bella, can be reached on (703) 308-6829. 

Any response to this action should be mailed to: 



Hand delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, Sixth 
Floor (Receptionist), Arlington, Virginia 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number (703) 305-9600 or (703) 305- 
3800. 



Commissioner of Patents and Trademarks 



Washington, D.C. 20231 



OrFAX'd to: 



(703) 872-9314 (for Technology Center 2600 only) 




Allen E. Quillen 
Patent Examiner 
Art Unit 2676 



August 9, 2003 




